In this paper we consider the estimation of the causal effect of female labour market status (participation and employment) on fertility. We focus on the sensitivity of the estimated effect to (i) the assumptions about the exogeneity of labour market status; and (ii) the time interval between the measurement of fertility and employment status. Using Spanish quarterly data, we estimate a switching probit model that accounts for the joint determination of both variables. In order to obtain a behavioural effect of the former on the latter, we look at the timing of conception instead of the timing of birth, and present alternative sets of estimates depending on the accuracy with which conception is measured (yearly or quarterly). Our results show a positive although non-significan effect of participation and employment on the probability of having the firs child, once the sample of women who conceive in the same quarter (or one quarter later) in which labour market status is measured and the endogeneity between both variables is accounted for. We fin that annual data tend to over-estimate the negative effect of employment or participation on the probability of having a child, but the main biases appear when looking at the effect of participation.
Introduction
Increasing female labour supply and decreasing fertility rates are trends observed in many developed countries during the last decades. Spain, for instance, moved from 2.37 children per woman in 1979 to 1.26 children per woman in 2002, while the labour force participation rate of women went from 32 to 42 per cent. These trends suggest a possible relationship between female labour market status and fertility decisions at a household level which has originated a growing interest in the economic models of fertility.
This paper addresses the issue of the empirical relationship between both variables. In particular, we focus on the sensitivity of the estimated effect of labour market status (participation and employment) on fertility to (i) the assumptions about the exogeneity of the former, and (ii) the time interval between the measurement of fertility and employment status. Actually what we measure is the effect of labour market status (participation and employment) on the probability of having a child, that is, on successful fertility choices.
The relationship between fertility and female labour supply has received a great deal of attention in the literature, both from a theoretical and an empirical point of view. Given the opportunity cost of having and raising children, one can expect a negative correlation between labour force participation and fertility. However, it is hard to unveil any causal relationship between labour and family size decisions because both are simultaneously determined by the same economic variables (Mincer 1963) . If this is the case at least part of the observed relationship between them is spurious. This is the so called self-selection problem, which implies that participating women would behave differently from those women out of the labour force, independently of any true causal effect of participation on fertility. If endogenous participation is not accounted for, the estimates of the effect of women's labour market activity on fertility will be incorrect and useless to the policy makers concerned with stimulating female employment and/or fertility.
One strand of the literature has treated the endogeneity problem estimating the determinants of fertility and labour supply within a simultaneous equation framework (see Moffi 1984; Hotz and Miller 1988) . Since in this paper we are concerned just with a particular part of the system, and not with the system as a whole, we follow an alternative approach. We use an econometric framework which permits consistent estimation of the effect of employment status on fertility accounting for the endogeneity between these two variables. Specificall , we propose a switching probit model with endogenous switching, similar to the one used by Manski et al. (1992) . By applying this model, we are able to answer the following question: if a women is working or looking for work and stops doing so for an exogenous reason, then what happens to her decision to have a child? In other words, we try to measure how a woman would change her fertility behaviour if her labour market situation exogenously changed from participation (or employment) to non-participation (or non-employment).
In order to obtain a behavioural effect of labour market status on fertility, we look at the timing of conception rather than the timing of births. As emphasized by Kalwij (1999) , this timing issue is especially important. Since births are a consequence of decisions made approximately nine months earlier, the relationship between the outcome of a pregnancy (a birth) and current work decisions has little or no behavioural interpretation. Therefore, what has economic sense is to study the effect of current (or past) work choices on current fertility choices, instead of the effect on current fertility outcomes.
Nevertheless, a problem could arise since in many of the available data sets the information on fertility and employment status is not measured exactly in the same time span. Typically one observes for each household the employment status of the woman at the time of the interview and the number of children present. Thus, regarding childbearing decisions, the only available information is whether or not a new birth takes place between two consecutive interviews, but the precise moment in which the birth takes place is not known and it varies among women in the sample. Consequently, if the data are collected on a yearly basis, for those women in the sample for which the time interval between the actual birth and the observed labour force status is closer (those women already pregnant when labour market status is measured) the fertility decision has already been made. Therefore, the outcome of the pregnancy will not be responsive to current prices and incentives so there is no room for labour supply behaviour to impact fertility behaviour. Notice that this mis-matching problem would be less severe the shorter the timing of the survey. Many available data sets, like the Panel Study of Income Dynamics (PSID) for the U.S., offer annual information.
In this paper we overcome this potential problem and address the importance of accounting for this timing issue. For that purpose, we use longitudinal data from the Spanish Labour Force Survey (Encuesta de Población Activa, EPA), which offers information up to six consecutive quarters for the households in the survey. We exploit this feature of the data to compare the estimates from models in which fertility is define on a yearly basis with those in which fertility is measured more accurately using the quarterly information.
As far as the empirical estimation is concerned, using a switching formulation we obtain alternative sets of estimates depending on the accuracy with which the fertility variable is defined both under the assumption of strict exogeneity of employment status and accounting for the endogeneity problem. Two main conclusions emerged from our analysis. First, using annual data we fin a negative effect of participation and employment on fertility, although the effect of participation is stronger than the effect of employment. The negative effect of participation becomes stronger when endogeneity is accounted for, while the negative effect of employment becomes nonsignificant Second, the estimated effect of labour market status on fertility varies considerably depending on whether we include in the sample women whose pregnancy is underway when labour market status is measured, and therefore lacking behavioural content. Once we select the sample of women who conceive during the same quarter in which participation or employment are measured (or conceive one quarter later), the negative estimated effect disappears becoming positive, although non-significant when the endogeneity is accounted for.
The organization of the paper is as follows. Section 2 reviews the main approaches followed in the literature to analyze the relationship between fertility and participation; Sect. 3 describes the data set used; Sect. 4 presents the econometric model; Sect. 5 contains the estimation results; and, Sect. 6 concludes.
Empirical studies
As pointed out by Browning (1992) , an important issue when analyzing the empirical relationship between fertility and female labour market status is how to formulate children and labour supply variables. This depends very much on the type of information on children and on labour market offered by household surveys. The type of data available might also determine the type of approach followed to analyze fertility decisions. In this regard, there are two main approaches to estimate fertility equations taking into account labour supply: (i) the static approach, and (ii) the life-cycle approach (see Hotz et al. 1997 for a detailed description of both approaches).
Studies included in the firs group are in line with the pioneering work of Becker (1960) . Within this approach, fertility is define as the total number of children ever born, i.e. completed fertility. With respect to labour market variables, there are two main positions. On the one hand, some authors look at the relationship between wages and completed fertility, usually treating wages as exogenous in the estimation process. This is the case of Wolfe (1980) and Ermisch (1989) , among others. On the other hand, other authors have proposed the estimation of structural models in order to take into consideration the mutual determination of fertility and labour force participation behaviour. In these models participation is define as any measure of women's time devoted to work. For example, Willis (1973) uses the lifetime labour supply of wife after marriage, whereas Fleisher and Rhodes (1979) use the proportion of years the mother has worked at least six months since leaving school.
Nevertheless, one of the most important criticism to the static framework is related to its assumption that choices concerning the number of children are made at the beginning of marriage and are not subject to revision. This implies ignoring the inherently sequential nature of fertility decision making. In this regard, the life cycle approach has been considered to provide a more appropriate setting to examine the relationship between women's labour supply and childbearing decisions. In contrast to the static framework, which focuses on completed fertility, life-cycle approach focuses on the timing and spacing of births over the lifetime span. Moffi (1984) , Hotz and Miller (1988) , Kalwij (1999) , Hyslop (1999) and Francesconi (2002) are examples of studies that have analyzed life-cycle female labour force participation and fertility behaviour.
Estimating a life cycle model requires to solve an intertemporal optimization problem, which demands rich data. With the data we use in this paper we perform a more modest work: we estimate a reduced form model which allows us to identify the true exogenous effect of participation and employment on fertility, but we are unable to explain their structural interactions. Guiterrez-Domenech (2007) and Bloemen and Kalwij (2001) also estimate reduced form models. Using duration data, Gutiérrez-Domenech focuses on the timing to marriage and to the birth of a child, while Bloemen and Kalwij estimate a multiple state transition model. Kalwij (2000) estimates a count data model to analyze the effects of female employment status on the number of children.
Moreover, within the life-cycle framework it is important to distinguish between conception and birth. Specificall , what makes economic sense is to study the association between current work choices and current conception choices. Therefore, it should be more appropriated to look at the timing of conception rather than the timing of births. This is because many women could conceive while being employed and leave employment just before childbirth. If we look at the timing of births it would make it appear as if these women schedule childbirth while being non-employed. Some authors approximate this distinction between conception and birth by assuming that a birth in year t + 1 is conceived in year t. Thus, the relationship to be estimated is that between employment status in t and conception in t.
However, the accuracy of this adjustment highly depends on the available information in the data set. If the household survey is conducted once a year, typically participation is measured at the time of the interview, but the only available information regarding childbearing is whether or not a new birth takes place between two consecutive interviews. As far as the exact moment in which the birth takes place is not known, it is possible that some women are already pregnant when labour market status is measured. Obviously for these women there is no behavioural effect of employment status on fertility. The mismatching between the timing of both variables is less severe the shorter the time span in which they are measured. Since we use quarterly data, the moment of conception (or birth) is more accurately measured. Therefore, it becomes possible to capture a behavioural relationship free of the alluded bias.
Data description
The data set used come from the Spanish Labour Force Survey ( Encuesta de Población Activa, EPA). The EPA is conducted every quarter by the Spanish National Statistics Offic (INE) on around 60,000 households. It is designed to be representative of the total Spanish population. One sixth of the sample is renewed quarterly; therefore, each household remains in the sample for a maximum of six consecutive quarters. We exploit the longitudinal structure of the survey to obtain rotating panels from the second quarter of 1987 to the fourth quarter of 1997.
Sample selection and endogenous variables
When studying fertility, it is important to take into account that the decision to have the firs child is quite different from the decision to have other parity. In this analysis we focus on women's decision to have the firs child. Modelling subsequent births is crucial in understanding the low fertility rate in Spain. Nevertheless, this is not the purpose of this paper. Given that our aim is to compare how the estimated effect of employment status varies according to different assumptions, this sample selection should not influenc our conclusions. Moreover, the decision to have the firs child is particularly relevant since around the birth of the firs child the interrelationship between fertility and labour supply is strongest (see Shapiro and Mott 1994) , hence it would be desirable to model this. Therefore, our sample includes married women aged 16-45, without children over the six quarters or having the firs child in a certain quarter, depending on the model considered. We focus on married women because in Spain the number of children born out-of-wedlock is very low (according to INE, more than 92% of children born in 1987 are from married women). We determine whether a firs birth has occurred or not using the information on the number of children present in the household in each quarter. So, in order to date with accuracy the moment of birth and, therefore, conception, we need to make the analysis conditional on the number of children to be zero in the firs quarter.
Participation (and the rest of explanatory variables) is define as a dummy variable which equals 1 if the woman is in the labour force (employed or unemployed) in quarter t and 0 if she is out of the labour force. Since the effect of these two labour market situations, employment and unemployment, can be different, we also estimate models in which we measure the effect of employment. In this case, the variable of interest is a dummy which takes the value 1 if the woman is employed in period t and 0 if she is unemployed or out of the labour force.
We defin the dependent variable indicating fertility differently depending on the model considered. First of all, in order to estimate a model on a yearly basis, we disregard the quarterly information on fertility in our data and consider that the only available information for each woman would be that in period t and one year later, that is, in period t + 4. In this case, we defin fertility as a dummy variable equals 1 if a child is present in period t + 4 and not in period t and 0 if the woman remains childless. Therefore, the variable takes the value 1 regardless the precise quarter in which the birth takes place, being equal to 1 for women having actually the child in t + 1, t + 2, t + 3 or t + 4. So, it is clear that with annual data we capture a "mixture" of effects, some of them with little economic meaning.
Notwithstanding, since we have quarterly information, we can redefin the fertility variable in order to pick up a relationship with behavioural interpretation. Therefore, if we defin fertility as a dummy variable taking the value 1 if a child is present in period t + 3 and not in t + 2, t + 1 and t we are actually measuring the effect of current work choices (measured in period t) on current conception decisions. Specificall , to study this contemporary effect we include women that give birth in the sixth, fifth or fourth quarter they are observed. Labour market status and the rest of explanatory variables are dated on the third, second, or firs quarter they are observed, respectively. Another effect of interest is that of employment status in t on the probability of conceiving in t + 1. In order to capture this effect, we defin fertility as taking the value 1 if a child is present in t + 4 and not in t + 3, t + 2, t + 1 and t. To study this effect we use those women who give birth in the sixth or fift quarter they are observed, dating the explanatory variables in the second or firs quarter, respectively. Obviously, what has no economic sense is the effect of employment status in t for those women having actually the child in t + 1 or t + 2, being this a pure statistical association. Notice that the only difference between what we call models on a quarterly or yearly basis is how the fertility variable is defined In the former case, the exact quarter of birth is known and, therefore, we are able to look at the timing of conception. However, in the latter case we only know if a new birth occurs during the year, i.e. in any of the four quarters of the year. Therefore, this effect is not an aggregation of the quarterly effects. It is just the result of a more imprecise measure of the fertility variable.
After filterin the initial sample we obtain 4,672 women of which 1,022 have the firs child in the sixth, fifth fourth, or third quarter they are observed. Table 1 disaggregates the previous information and shows the number of women having actually the child in each of the periods considered in the sample.
In order to show how the labour market distribution changes along the pregnancy, Table 2 reports the evolution of the labour market status of those women who have had a child in the sixth quarter they are observed. Our data show that the decrease in the labour force participation rates as the birth becomes closer is mainly caused by unemployed women, since employed women show a higher attachment to the labour market. These figure show the importance of looking at the timing of conception rather than the timing of births. Many women conceived while being in the labour force and leave activity just before childbirth. Considering fertility outcomes instead of fertility decisions might lead to the conclusion that these women decide to have a child while being non-employed. Moreover, these changes in the sample composition could bias the estimated effect of employment status on fertility using annual data.
Explanatory variables
The explanatory variables used in the estimation can be classifie into three groups: demographic variables relating to the woman, demographic variables relating to the husband, and variables relating to household and business cycle conditions.
In the firs group we include age and education. Both are grouped into categories and treated as dummies in the estimation. Traditionally these variables have been considered fundamental in explaining fertility behavior of women. The importance of age is obvious, given the biological constraints faced by women. The relevance of education is also clear, since children have high time costs and higher education t refers to the sixth quarter in which the woman is observed generally increases the opportunity costs of time spent in child care (see Wolfe 1980 and Bloemen and Kalwij 2001 for possible effects of a woman's education on her family size).
Other variables included in the regressions are husband's characteristics (age, education, labour market status and employment sector); and household characteristics (the presence of grandparents and region of residence). Many models consider that husband's time is not productive in the household, so we have considered husband's work decision as exogenous. In order to take into account changes in aggregate conditions, the regional unemployment rate has also been included in the labour market status equation. Finally, we have included time dummies in the fertility equation for each year of the sample period. Appendix A provides sample frequencies of the variables used in the estimation of the different models.
The empirical framework
As it has been already emphasized, the purpose of this paper is to estimate the causal effect of participation and employment on fertility and see how the estimated effect changes depending on the sample composition and nature of the data. Nevertheless, given that employment status is not exogenous to fertility decisions, we face an identificatio problem when estimating this relationship. In order to deal with this problem and see how the probability of having a child would vary with employment status if it were exogenously determined, we use a switching regression framework in our empirical specification
To this end it is useful to defin two hypothetical fertility outcomes, y 0 and y 1 . Each woman, i, is characterized by values of the variables (y i1 , y i0 , z i , x i ). Variable y i1 indicates the outcome if the woman were to participate (or to be employed); y i1 = 0 if the woman would not have a child and y i1 = 1 otherwise. Similarly, y i0 indicates the outcome if the woman were not to participate (or to be out of employment). Here x is a vector of observed variables describing personal characteristics and the business cycle. The binary variable z indicates labour market status and it is define as z i = 1 if the woman participates (or if she is employed) and z i = 0 otherwise.
The effect of participation or employment on fertility for a particular woman will be given by the difference Pr (
It measures how a particular woman would change fertility behaviour if her employment status switched from z i = 0 to z i = 1. However, for each woman we only observe the value of y i1 or y i0 , and the other value is censored. As pointed out by Manski et al. (1992) , the sampling process generating the data only identifie the conditional probabilities Pr (y i1 = 1 | x i , z i = 1) and Pr (y i0 = 1 | x i , z i = 0). Therefore, in the absence of prior information, the data cannot identify the parameters of interest, Pr (y i1 = 1 | x i ) and Pr (y i0 = 1 | x i ).
One solution to this identificatio problem is to use the standard two-stage or instrumental variables method. Nevertheless, the presence of a dummy endogenous regressor in a binary choice model makes the analysis differ substantially from that in continuous variable models. More precisely, the standard two-stage method leads to an inconsistency with the statistical assumptions of the non-linear discrete models.
Moreover, the alternative linear probability model is incompatible with the observed data when dummy endogenous regressors are present in a binary choice model (see Carrasco 2001 for a detailed discussion on this issue within the context of the effect of fertility on participation).
Given this problem, the identificatio of the effect of employment status on fertility depends crucially on the available prior information to the econometrician. Thus, we rely on different assumptions about the actual process generating fertility and participation or employment outcomes. As in Carrasco (2001) , that prior information about the joint probability distribution of (y i1 , y i0 , z i ) is expressed through the formulation of a trivariate probit model. Therefore, assuming that the disturbances are distributed tri-variate normal is enough to identify the model and it is not strictly necessary the presence of a regressor in the labour market status equation that does not affect directly the fertility decision. Nevertheless, identificatio based solely on arbitrary functional form assumptions is fragile. In this sense, the presence of a regressor in the participation or employment equation that does not affect the fertility equation could improve the identificatio of the parameters of the model. We have, therefore, relied on a distributional assumption element using in addition an exclusion restriction to identify the parameters of the model. In our application, we have used the regional unemployment rate as an exclusion restriction.
Let us then consider the following switching probit model for N individuals:
and
where 1 is the indicator function, α 1 , α 0 and β are vectors of coefficient which include a constant term, and y i is the observed fertility outcome for individual i. To simplify notation we drop out the individual subscripts. We assume that u 1 , u 0 and ε are normal variables, such that
where (.) denotes the standard normal distribution function and (u 1 , u 0 , ε) are assumed to be jointly normally distributed with zero mean vector and covariance matrix
We allow the parameters in the equation for y 1 to differ from those in the equation for y 0 ( α 1 = α 0 ) . The contribution of unobserved variables is given by the error terms (u 1 , u 0 , ε). Notice that, although each woman is observed over six consecutive quarters, we do not account explicitly either for time invariant unobserved heterogeneity nor feedback effects from dependent to explanatory variables (Carrasco 2001 presents a switching binary panel data model which accounts for time invariant unobserved heterogeneity and predetermined variables).This could bias our results if time invariant unobserved variables which affect the probability of having a child are correlated with labour market status. Nonetheless, it is not easy to incorporate unobservable heterogeneity in a binary choice model in which in addition there is a dummy endogenous regressor. One can think that the endogeneity between fertility and labour market status may emerge from sample-selection or unobserved heterogeneity. The econometric framework used in this paper accounts for the interaction between these two variables taking into account the self-selection bias, but we do not explicitly account for other forms of time invariant unobserved heterogeneity. Although at least part of the effect of correlated unobserved variables is controlled for, still part of the heterogeneity may remain.
The estimated models differ in their assumptions about the covariance matrix of the disturbances. The most general one does not impose any restrictions on the covariance matrix of (u 1 , u 0 , ε). This is a switching probit model with endogenous switching similar to the one estimated by Manski et al. (1992) in the context of the effect of family structure during adolescence on high school graduation. This is our preferred model since employment status and fertility outcomes may be jointly determined by processes that cannot be directly observed. In the context of the latent-variable model previously presented, this means that the disturbances (u 1 , u 0 , ε) are statistically dependent. The standard bivariate probit arises as a special case of this with ρ 1ε = ρ 0ε (or u 1 = u 0 ). Notice that allowing for two different errors is just a generalization that permits the outcome (y i0 , y i1 ) = (0, 1).
Another interesting model results from assuming that ε is statistically independent of (u 1 , u 0 ), which implies that employment status is exogenous to fertility (that is to say, ρ 1ε = 0 and ρ 0ε = 0). This assumption means that the unobserved factors that affect both variables are uncorrelated. From a probabilistic point of view, this assumption implies that
Therefore, the sampling process is able to identify these probabilities and the parameters can be estimated by maximizing the binary probit likelihood given in (4.5) and (4.6). Equally, we estimate by maximum likelihood the system (4.3) with no restrictions on the covariance matrix of (u 1 , u 0 , ε).
The log-likelihood function of the model, from which maximum likelihood estimates can be obtained, is as follows:
where
Notice that imposing the restriction ρ 1ε = ρ 0ε is equivalent to saying that ρ 01 = 1. However, ρ 01 is not identifie in the likelihood function. The likelihood is a function of ρ 1ε and ρ 0ε , and these are the estimated coefficient of correlation.
Estimation results
In this section we report the estimates from the different models described in Sect. 4. First of all, we compare the results from the model that treats participation as strictly exogenous with those from the model that treats participation as endogenous. Secondly, we examine the consequences of definin fertility with more or less accuracy. We stress that with annual information at least part of the estimated relationship lacks economic interpretation. Finally, we present a similar set of estimates for the effect of employment, instead of participation, on the probability of having the firs child.
The estimated effect of participation and employment on fertility
To evaluate the effect of participation (or employment) on the conception probability, we calculate the average effect for all women. For each woman we compute
and where N is the total number of individuals. Then, the average effect of interest is given by Table 3 presents the average estimated effects of participation. Estimates in panel (a) do not take into account the endogeneity between fertility and participation. Estimates in panel (b) account for this problem. In both cases we present different estimates depending on the definitio of fertility. Tables 6, 7 and 8 in Appendix B reports the maximum likelihood estimates for the different models considered. For models in which endogeneity is accounted for, we cannot reject the null hypothesis ρ 1ε = ρ 0ε , therefore we only report estimates imposing this restriction. Notice that this result is not surprising since the difference between the two models is that the model for which ρ 1ε = ρ 0ε does not allow for the possibility that a woman would have a child in the case of participating but not have a child while not participating. Although this is a possible situation, this result suggests that women in our sample do not behave in that way.
Before discussing the results, it is worth mentioning that we exclude from the fertility equation a variable, the regional unemployment rate, that will help us to identify the parameters of the model. It is well-known that it is extremely hard to come up with an instrument to identify the effect of employment status on fertility. Although our main identificatio source comes from the assumptions about the covariance matrix of the disturbances, the inclusion of a regressor in the employment status equation that does not directly affect the fertility equation could improve the identificatio of the parameters of the model. We have checked the sensitivity of the results to the identificatio restriction imposed by performing estimates including the unemployment rate as an additional explanatory variable in the fertility equation. We found that there is no direct impact of unemployment rate on fertility. 1 The effects in the firs column of Table 3 have been obtained definin fertility on a yearly basis. In this case, as we explained in Sect. 3, fertility takes the value 1 if a child is present in period t but not one year before. Estimates in panel (a) suggest that participation reduces the probability of conception by approximately 10 percentage points. These "direct" participation effect on fertility is consistent with the casual observation typically found in the literature that any measure of female labour supply is negatively correlated with any measure of the presence of young children. However, once endogeneity is accounted for, estimates in panel (b) show that the average effect of participation increases considerably. Therefore, the negative effect of participation is underestimated under the assumption that participation does not reflec differences in preferences.
However, as we have already discussed, annual data does not allow us to identify the precise moment of birth. Therefore, the previous sample can include women who are already pregnant when participation is measured. For these women there is no room for the labour supply decision to impact on the fertility decision, since the latter has already been made. Consequently, the estimates in the firs column of Table 3 can lead to mistaken conclusions about the behavioural effect of participation on fertility.
In order to deal with this issue, we take advantage of the quarterly structure of our data to redefin the fertility variable with more precision. Table 3 shows different estimated effects of participation on fertility depending on the quarter in which the birth takes place. Notice that these estimates make sense from a behavioural point of view and are the relationships of interest. Interestingly, these estimates are markedly different from the ones obtained under the annual design. Specificall , when participation is treated as exogenous, we do not fin a significan effect of current participation on current conception or on conception in next period. Moreover, when we relax the exogeneity assumption (panel b) estimates of the behavioural effect of participation on fertility indicate that the average effect of participation is positive, although not significan at standard levels. Angrist and Evans (1998) and Angrist (2001) obtain similar qualitative results: the lack of control of the endogeneity exaggerates the negative correlation between children and labour supply.
Since the impact of being employed or unemployed can be different, Table 4 presents a similar set of estimates for the effect of employment on the probability of having the firs child (Tables 9, 10, 11 report the maximum likelihood estimates). Our results indicate that when measuring conception using quarterly instead of yearly data, the negative effect of employment on fertility vanished, becoming positive although nonsignifican when endogeneity is accounted for. Therefore, it seems that the results on the impact of employment go in the same direction than the effect of participation, except that in general the effects are of a smaller magnitude and less significan (specially the annual effect which accounts for the endogeneity of employment).
Two types of conclusions can be derived from these results. Firstly, the sensitivity of the estimated relationship to the nature of the data. Many data sets do not allow to identify the pregnancy period. Therefore, once a woman has decided to conceive, it does not make any sense to study the behavioural effect of labour supply on fertility decisions. We have shown that, in these cases, the estimated effect does not have a clear interpretation. Secondly, the contrast between the estimates with and without accounting for the endogeneity of participation and employment emphasizes the point Table 4 Average estimated effect of employment on the probability of having a child Annual data refers to the case in which the exact quarter of birth is unknown. Quarterly data refers to the case in which conception occurs in quarter t + 1 or t, where t is the quarter in which participation and employment are measured. Standard errors in brackets calculated using the Delta Method that different individuals behave differently due to heterogeneous characteristics and that we need to be cautious in assuming exogeneity for labour market status.
Conclusions
In this paper we have analyzed the estimated effect of female labour market status (participation and employment) on the probability of having the firs child. In order to obtain a causal effect we need to account for the endogeneity between both variables. Moreover, it is also crucial to account for the problems arising from the nature of the data. The way in which the variables of interest are formulated is highly conditioned by the nature of the available information. The contrast between the sets of estimates presented emphasizes that by using annual information on fertility we are actually capturing a mixture of effects that can lead to incorrect estimates of the behavioural effect of labour market status on fertility.
Our results, using a trivariate probit model, show that the estimated effect of participation and employment on fertility is sensitive not only to exogeneity assumptions but also to the sample composition. We fin that at least part of the estimated relationship obtained using annual data lacks economic meaning. We show that when using annual data there is a negative effect of participation and employment on fertility, regardless of the exogeneity or endogeneity assumptions. However, the previous effects could be contaminated by the inclusion in the sample of women for which there is no behavioural effect of labour market status on fertility. Once we use more accurate information and select the sample of women who conceive during the same quarter in which participation or employment are measured (or one quarter later), we fin a positive although non-significan effect on the fertility decision. This result does not show up when labour market status is treated as a strictly exogenous variable in the fertility equation. Therefore, it seems that annual data tend to over-estimate the negative effect of employment or participation on the probability of having a child, but the main biases appear when looking at the effect of participation.
Appendix A
See Table 5 . Annual data refer to the case in which fertility indicates a birth along the year but the exact quarter is unknown. Quarterly data refers to the case in which conception occurs in quarter t +1 or t, where t is the quarter in which participation, employment and the rest of explanatory variables are measured. Standard errors in brackets
Appendix B
See Tables 6, 7 , 8, 9, 10, and 11. Maximum likelihood estimates with annual data. Given the parametrization used, the coefficien of participation is given by the difference between the intercepts of the two fertility equations Maximum likelihood estimates with annual data. Given the parametrization used, the coefficien of employment is given by the difference between the intercepts of the two fertility equations Maximum likelihood estimates with quarterly data. Fertility takes the value 1 if conception occurs in t and 0 otherwise, being t the quarter in which employment is measured. (See note to Table 9) 
